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The mechanism of this is not clearly understood, but is allied to
what have long been known as " catalytic " action in inorganic
chemistry, which is generally defined as the power of substances-
to hasten reactions which tend to take place, but in which the
catalysing substance takes no permanent part. Hence, such
actions do not, as in the case of chlorophyll, draw upon any out-
side energy, but consume a part of that already stored in the
material acted on, and consequently they result, not in building
up, but in pulling down, reducing complex materials to simpler
forms containing less stored up energy. This indeed applies to-
all actions of bacteria and yeasts, though in some cases a small?
portion of complex matter is built up by the destruction of much-
matter of a simple sort.
It is now known that bacteria and yeasts frequently secrete
zymases, and that many of the changes they cause are due to
the action of these bodies, and not to the direct effect of the
cells themselves. The separation of zymases from the bacteria is
not easy, since by heat both are destroyed ; but while the bacteria
are paralysed by ether and chloroform, the zymases are not
affected ; and in other cases the bacteria may be removed by fil-
tration through compact earthenware (Chamberland "candle"),,
while the zymases pass through. The zymases may then be
precipitated by alcohol, and obtained in a state of approximate
purity. Wood has shown that the starch of bran must be
converted into sugar by a zymase, cerealin, contained in the
bran, before it can be fermented by the drench ferment (p. 94),
and that the liquefaction of gelatin and hide fibre is caused not
by the direct action of bacteria, but by zymases which they
secrete, to which principal effect of bates and drenches is due.
Such zymases are also undoubtedly present in old limes and
putrid soaks.
While most plants, as well as animals, are dependent on the
oxygen of the air, which, by oxidising the carbon and hydrogen,
they contain, provides them with heat and chemical energy,
many bacteria are independent of free oxygen, obtaining all they
need from the, materials forming their nourishment, and some
cannot even subsist in presence of free oxygen. Bacteria are
thus classified into aerobic which use free oxygen, and anaerobic
which do not. As the anaerobic bacteria take oxygen from the
compounds on which they feed, their products are " reduced," or